PATENCY of the ductus arteriosus is, under most circumstances, a relatively benign condition. Surgical therapy has been available since 1938,1 results are excellent, and the operative risk is small.2-6 Recanalization of a ligated ductus arteriosus occasionally occurs and may be associated with the formation of an aneurysm. Recanalization and aneurysm formation are serious complications associated with sizable risks whether they are attacked surgically or allowed to remain untreated. These complications are presented in case 1 of this report. Four similar cases found in the records of The Johns Hopkins Hospital are also briefly abstracted here.5 7 8 These five cases have been combined with 12 collected from the literature and are summarized in table 1 .
Case Reports Case 1 (J.H.H. 85 01 86): P. H., a white woman was known to have a heart murmur in childhood but was asymptomatic until age 21. At this time, during her first pregnancy, she noted swelling of her legs, feet, hands, and face, and developed mild dyspnea on exertion. She was treated for pre-eclampsia. After delivery her symptoms subsided, but she remained weak and tired easily.
At age 30, at another hospital, a patent duetus arteriosus was ligated with silk sutures. The patient developed a wound infection with Staphylococcus aureus that was "resistant" to penicillin but responded to treatment with Furadantin and chloramphenicol. Three weeks after operation, a faint continuous murmur was heard in the pulmonary area. Several examinations by her local physician after her return home revealed only a systolic murmur.
Six months after operation the patient developed chills and fever, and blood cultures were positive From 16 days after operation is shown in figure 6 . When the patient returned months after discharge, she was entirely asymptomatic. There was a soft, short systolic murmur over the pulmonary area and the heart size had decreased. Three years after operation she was living a normal life.
Discussion
The clinical features of postoperative aneurysms of the ductus arteriosus can be determined from inspection of table 1. The female preponderance in the 17 cases presented is consistent with the greater frequency of patent ductus arteriosus in women. Eleven of the aneurysms appeared in patients treated by simple ligation, five occurred after sutureligation, and one after division. In the four cases treated at this hospital by the sutureligation technic, the patent ductus was large, being 1.6, 1.3, and 1.2 em. in diameter in three cases and probably larger than 1 em. in the fourth. In the one ease of aneurysm formation from a divided ductus, Crafoord's case, preoperative infection existed, and it was believed that the aneurysm originated from an infected hematoma between the aorta and pulmonary artery.17 Recanalization seems to be essential to the formation of postoperative aneurysm and was present in all 17 cases. Recanalization apparently occurred at some time during the first 6 months after operation. This observation fits well with autopsy evidence that a ligated ductus arteriosus is converted into a fibrous cord with intima sealing the vessel at its ends within 1 year after operation. 4 A ligated ductus arteriosus may become recanalized if the ligatures cut through the vessel wall, allowing re-establishment of its lumen. Such an area of suture transection could easily result in a hematoma and false aneurysm formation or serve as a site for bacterial growth. It has been suggested that post-stenotic dilatation of the ductus distal to a stenosing aortic end ligature may at times be responsible for true aneurysmal formation12 Cruickshank,20 in discussing the pathogensis of spontaneous aneurysms of the ductus arteriosus, stated that the aortic orifice was patent in all adult cases, suggesting that closure had occurred at the pulmonary end only, leaving the ductus open only at the aortic end, thus forming a cul-de-sac that was sub- The ductus aneurysm was successfully excised in seven patients and closed by the endaneurysmorrhaphy technic in another. The morbidity of the eight surviving patients included one emergency left pneumonectomy, the loss of the left vagus and left recurrent nerves in two cases, a possible persistent arteritis in one case, and loculated pleural effusions in one case. The mortality in these cases was 53 per cent. Three of the deaths occurred during or shortly after operation, two were due to persistent arteritis, one resulted from the rupture of a mycotic aneurysm of a pulmonary artery, and the cause is unspecified in three cases.
Summary
Five cases of postoperative aneurysm of the ductus arteriosus are presented and discussed, together with 12 from the literature. The ductus had become recanalized in all 17 patients. Infection was present in 11, having existed preoperatively in only two of these cases. The evidence suggests that contamination at the time of surgery was responsible for the infection in at least seven cases.
